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General 1 H NMR spectra were obtained on a Bruker DRX-500 spectrometer equipped with a 5 mm BBO Z-gradient probe or a JEOL AL-300 spectrometer equipped with a 5 mm TH5 probe. F NMR spectra were obtained with narrow observation width to achieve flat excitation (S1). 1 H NMR spectra were referenced internally to tetramethylsilane as a standard.
13
C NMR spectra were referenced to the solvent resonance, and methyl, methylene, and methyne signals were assigned by DEPT spectra.
19
F NMR spectra in CDCl 3 or dimethyl sulfoxide (DMSO)-d 6 were referenced internally to trifluoroacetic acid (TFA) dissolved in the solvent and sealed in a capillary tube. IR spectra were obtained on a Varian FTS-2000 Scimitar spectrometer and on a Varian FTS-7000 spectrometer equipped with Specac Golden Gate™ diamond ATR. Melting points were determined on a Yanaco MP-500V melting-point apparatus. Elemental analyses for carbon, hydrogen, and nitrogen were performed on a Yanaco MT-6, and those for carbon, hydrogen, nitrogen, and sulfur were performed on a PerkinElmer 2400II.
GC-MS spectra were obtained on an Agilent 5973 inert equipped with an EI source.
CSI-MS (cold-spray ionization mass spectrometry) spectra were obtained on a four-sector (BE/BE) tandem mass spectrometer (JMS-700C, JEOL) equipped with a CSI source.
AFM images were obtained on a JEOL JSPM-5200 scanning probe microscope using AC tapping mode. The synchrotron X-ray diffraction study was carried out at 130 K (λ = 0.6890 Å) at PF-AR of the High Energy Accelerator Research Organization (KEK). The diffraction data were collected by Rigaku CrystalClear, and cell refinement and data reduction were performed using the HKL2000 program. Structural solution was performed using the SHELXS-97 (Sheldrick, 1990) program, and structural refinement was performed using the SHELXL-97 (Sheldrick, 1997) program. Structure optimizations were performed using Accelrys's program "Forcite" with force field "Universal".
Solvents and reagents were, unless otherwise noted, purchased from TCI Co., Ltd., WAKO Pure Chemical Industries Ltd., and Sigma-Aldrich Co. ,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluoro-1-octanol (0.88 Diisopropyl azodicarboxylate (0.31 mL, 1.6 mmol) was added to a mixture of 2,6-dibromophenol 4 (402 mg, 1.60 mmol) and triphenylphosphine (418 mg, 1.59 mmol) in tetrahydrofuran (5.0 mL), and the mixture was stirred at room temperature for 30 min under argon atmosphere. Then 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, (739 mg, 1.59 mmol; solution in 5.0 ml of tetrahydrofuran) was added to the solution, and the solution was stirred for 12 h under argon atmosphere. The reaction mixture was evaporated under reduced pressure, and the residue was purified by column chromatography on silica gel (hexane) to give the title compound as colorless oil (768 
Synthesis of 1,3-bis(4-pyridylethynyl)-2
-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluorodecyloxy)benzene (1b):
Tri-t-butylphosphine (0.31 mL, 0.12 mmol; 10% solution in hexane) and diisopropylamine (0.72 mL, 5.2 mmol) were added to a mixture of compound 5b (700 mg, 1.00 mmol), 4-ethynylpyridine hydrochloride (393 mg, 2.82 mmol), Pd(PhCN) 2 Cl 2 (23.5 mg, 0.0613 mmol), and copper(I) iodide (7.7 mg, 0.041 mmol) in 1,4-dioxane (5.0 mL), and the mixture was stirred at 50 ºC for 17 h under argon atmosphere. The reaction mixture was diluted with ethyl acetate (20 mL) and filtered. The filtrate was washed with water (30 mL), and the aqueous layer was extracted with ethyl acetate (10 mL). The combined organic layer was washed with 5% aqueous ethylenediamine (30 mL), water (30 mL × 2), and saturated brine (30 mL), successively. The organic layer was dried over anhydrous sodium sulfate and evaporated under reduced pressure, and the residue was purified by column chromatography on silica gel (chloroform:methanol = 100:1) to give the title compound as a white solid (180 -trifluoromethyl-3,3,4,4,5,5,6,6,7,7,8,8,9 ,10,10,10-hexadeca-fluoro-1 -iodononane (4.12 g, 6.60 mmol) in acetonitrile (15 mL) was stirred at 80 ºC for 17 h under argon atmosphere. The reaction mixture was evaporated under reduced pressure, and the residue was purified by column chromatography on silica gel (hexane) to give the title compound as colorless oil (420 
Synthesis of 1,3-bis(4-pyridylethynyl)-2-(3,3,4,4,5,5,6,6,6-nonafluorohexyloxy)benzene (1d):
Tri-t-butylphosphine (0.82 mL, 0.33 mmol; 10% solution in hexane) and diisopropylamine (1.9 mL, 14 mmol) were added to a mixture of compound 5d (1.32 g, 2.65 mmol), 4-ethynylpyridine hydrochloride (1.04 g, 7.45 mmol), Pd(PhCN) 2 Cl 2 (60.9 mg, 0.159 mmol), and copper(I) iodide (20.5 mg, 0.108 mmol) in 1,4-dioxane (6 mL), and the mixture was stirred at 50 ºC for 17 h under argon atmosphere. The reaction mixture was diluted with ethyl acetate (20 mL) and filtered. The filtrate was washed with water (30 mL), and the aqueous layer was extracted with ethyl acetate (10 mL). The combined organic layer was washed with 5% aqueous ethylenediamine (30 mL), water (30 mL × 2), and saturated brine (30 mL), successively. (Fig. S6) . The white powder of 2a prepared using DMSO was dried at 50 °C (500 Pa) for 12 h, and elemental analyses were performed freshly. We examined CHNS analysis to ensure the complete removal of DMSO from the powder. The CHNS analysis showed that, while DMSO molecules evaporated completely, the hygroscopic powder absorbed moisture to some extent (ca 2 wt%). Elemental Analysis: Calcd for (Fig. S5) ; IR (KBr, cm -1 ) 2217, 1613, 1501, 1385, 1241, 1208, 1149, 1065, 839, 501 ; Mass spectrometry was performed after 2b was converted to its CF 3 SO 3 -salt by adding 2216, 1613, 1501, 1436, 1385, 1342, 1234, 1133, 1064, 839, 561 ; Mass spectrometry was performed after 2d was converted to its CF 3 SO 3 -salt by adding NaCF 3 SO 3 to the DMSO solution of 2d. • Extraction of fluorinated guest molecules from sphere 2a.
CSI-MS (CF
Procedure: Acetonitrile-d 3 (0.4 mL) was added to a solution of sphere 2a•(3) n (n = ca. 
5.8) in DMSO-
